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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a CS-RZ modulation 
mode optical transmitter for further increasing SPM-GVD proof 
strength, and to provide an optical fiber transmission system using 
the same. 

SOLUTION: The optical transmitter provided with a carrier wave .«>i 
source, a data modulation part for intensity-modulating the carrier 
wave by a data signal, and a clock modulation part for amplitude- 
modulating the carrier wave so that the carrier wave is inverted in 
phase for each bit-slot of the data signal, characterized in that 
the carrier wave source or the data modulation part adds pre- 
chirping to the carrier wave. 
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[ 0 05 1 ]i: of. t£#*)C S - R. Z«^T1;i 
f - * 13 1IJNRZ SSftfrS? * - "7 'V h flfll ' 
5WI#T1E»$*va^. t-?3»1 3 
_ -? js # n R. Z SSttuJ; tfeott. CS?n y 7 

$N(c J: o "CfbKWfctffflaU: R z SMSaSCSr* . L 
L fr#6*f«Htf>T-*3£H* 1 0 1 C0^p7 v 

.1 0 1 WLNSSM* 1 0 3*>W»fl!#4: LT . RZSM 
1T3. 7 * - -? v h OtE^fl^ * ffl V >T t «t I > . 
[ 0 0 5 2 ] [ mum® 2 ] 0 2 (i . **9!0>£ 2 0>3S 

& 2 0 1 (C E A 2 0 3*HHvCO* * T£> & . E 
A (iE 1 ec tro-Absorpti on<0H&T . tl#©JR?E3EP3i fc i 
{fix & o ^WfAMXll ft^gftW < > K A- y 7° 

[00 53] E AS3WB2 0 3Tli. HRfc. 

(rtWKa&sats-it**: . iai«*tai>fii»t»3Wt-r*. 

7"£ K 4 . E A XHft 2 0 3 <9 -7- * - 7V) |6j § (i , mm 

timzwM-fi&'U T*.mmz£^xmt$h. -m 

rxfKSif± S v s P m R tifi] S ^ta«WCJfiS 

%8CEM$<i6J: -3tfBBrt-6/i«>, ttXtaftffi-C&S 
LtfyCJifro. fllttHRW* E A^IB^fiOilW^AM 
r^HEttJft* -7V)ffij # (i s P m t Rnrfri & "C 
J>0 . 4 s 13 vv D M iififfl 7 r v s't L T -»W 1 4 0 o 



[0054 ] E ASM 2 0 3«±. *JH1 0 
UzBXWmx Z&, *co£ 5*JEW»--f*ifiO*iK4 

4 0Gb/ st SjSf* £ Jty> . SfS*S 2 0 3 t ftjfll 1 
0 0 ^"-W^il^ fc <0»4A*T * -f . tLfc t W 

[ 0 0 5 5 ] E Ag£«2 0 3<A*&£t , 

«8BiiT-^m#l±. NRZSH*i«WC'Sr<. RZ 

[0056 ] [ SOt^fli 3 ] H 3 (i, *^»JI^?f5 3 c^^ 

nemkTtt. »i, ^2^M^rc(i. cs?D7 

LT. 2oO«JHS-*A^*jfiWi:1-4Push-Pullfi 
WLN3Sli» 1 0 4 Srfflt^T . Cil»f LT^Jg 
»!BTIi. mmd^A^AUoTt. Push-PullUfW 
fl&S:LNS3ffiS3 04tfflV^'rv^. dntCiO. -« 

ffi^r, &3xbit%mhz.k.i?x'%h. 

[00 57] -oc^tl^ft-tA^TPush-Pul IIM^r* 
6LNSSH»3 04«, 1112(c) t^-T J: 
fi#t J: ottfiHf* 1 , T*f+c0 2otf0T-AT'ai 

e-t atj TPush-pu 1 1 miwmnx & 4 . » 1 . a 2 O 
saurarcffl ^fc J: a * 2 A*ia» l n sm» 1 o 4 

2 ^coxiim^x- 2 ^T-Mzmh mssmt: 
witzmtz t writ h<nx\ push-pui innuwtc t 

Sic L (afflSSi^^itf J: v ^Push-Pu 1 1 ggSfttzffl^ 

m%.-?hi£. z<ox oizffif$.z*ffii l zmmtx'Z$>. 

[OO58]012 (c) tZTfitX 0 % r X ( Y ) «- 
cut, Y(X) Mfigttj «RtcJ:4-A*fiW-f-ir- 
ru^saiMWiifLi TittMi-Otfi t cow. L N« 

-f. ±(C0 12(a). (b)tSLfcfZi-cu 
t. X (Y)tfiftj S«**fflV^/lT^6. SfcfcCS 
^Py^^ffltw rx ( Y) i-cu t. Y (X) 

[0059] z^-x-m^x-rv xLwmm 0 

4fci5CS^D-y^ 3 0 2 k — A7JSf-V— 7° 

ft s r - ^ sens ( m a as 1 * w l n 103. 

112 . 3 4"7)E A^pgg2 0 3 ) cOlB^^-tirti. £«® 
t $ n* WtJKS-^S* 1 D A T A ff -f - 1 o . 7D77 (t 

^ ( t* -y hu- h <vw)«iHR ) i-3tst-> 

T£> 0 . HBttBW^*<T^Ofc«>^tt*W^«l* 
T<54. 

[0060] [^Jt»®4 ] H4 (i. *ylHD^m4C0^ 
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£0. t" -y h h ffljftftfl)? n y XM^iXh E 

AJBJHB4 0 3 fr'jlJnSftT v>l> i t . 

[ o o 6 1 1 ss i <omt»»"CJi - r-mmm 

r - 7 «5MSf i ft SrRZ j«SG&« 7 * - Hz IX 
. C<0 J: o Kf- *3EiWJfltf>8SHS 2 0 3 ? o 

[00 6 2] Rzmm^y 7 h*>*5«t#i88 
Ji«(R*l*Ifc:±T^ ItftffrC, A>o n R z sawn*? * - 

mi^t^o mm & # . ; ?>«; * o nsrc & 
a . ttzRz ssftfrswt? 6 fc»^5aam» 4 o 3 * ma 

asK^ffi^i t v > -) msa, h t . ttzmmmA <r> x 

0 iz.mb r. ziiMft^ftt^as^ 0 3 ^fi 

1 bw-y^z^mmx s p m t &*ri6) * «f-v-r * 

[00 63] eibStnJi L t»l 1 - 4 IZ X o "C ft 

*r k$«f § tih fr& mz mm- & . 

[0064] OT<0WA, t' -/hi- — h 4 0 G b / s , 
ft**** 1 • 5 5 rn . (£&S£M8 0km «X 6 X 

^vnmski'XT^ *~ftw&mm uziox-b 

h . H 5 K f£iS * r A CO 7" o y 7 H ir Tjrf . fSiUffS 
J4 . fi;3*?fl 7 r -f >\ 5 0 2 t L ? S M F . 4«s 5 0 3 

['rc^mmm^rs-i x t ixttmmt? r 4^505 
zmwzmr v v isixmx-h & . c*ict 0 . m 
%M¥xizmhmmm&. jmh 
» 5 0 1 5 0 a tx^Mmmw&mm 

HMfn tt-jtl ^. fSjHSgt4 S M F 8 0 k m x 6 <f SB 
t. t4 80k nr. T* t . 4« 5 0 3 fi<9#$tfilHl7 
r -O < 5 0 5 1 ATnTS' - {4 SMFWJ^7- («| 
M) <?).l Od B/^yfc Ufe. 

[oo65] . spm-g v Dm%.z&mznm 
fcswtj . ti 6 ii#3aB**fcfc»ti. *«N»aj^*«ft 

Bin) . ifWl(iii!<<I§»Il^^S#t L^T<^ircv> 
ijffifltTA*. /l^CS-RZ (0) . CS-R.Z 
( P ) . C S - R Z ( rn ) (4 -7- * - 7°f 1:1 & * I T 45 
0. CS-RZ (0) {if-^-T&L . C 

S - R Z ( p ) (4 S P M t BCWf^f- J r-7°## , C 
S - R Z ( m ) i4 S PMt W]ft<?>1- J r-7°ttZ ZWM 

[00 66] +tt»ffi^*«!S5<*S S PM-GV D^; 

AO. act;, cs~RZ (m)SSttrSi;, CS-RZ 

( o ) s3»»!«, *wmzx oassn^c s - rz 



(p) m&5*tf)«&£«<. 

[006 7] H7 (a) {SRZ^I^-^OIVT. H7 

(b) (4CS-RZ (0) aatfr^to^T , H7 

(c) (4CS-RZ ( P ) ^li^;o^T<0+9dB 
mB#WT^ A? -yT£> S . R Z VmUtffr h C S - R 

z ^p^tz-r set -c*«*ia#*** o , $ <5> cf- 
mfflmzxspMtKftmn+v-rztts-thz 

t IZ X n X . 0 U'OKO $' fo-O § $ ill) Z t tfft 
frh . HFW L 5 & r -f fflm^k^ 2 d B t f & t . i*tB 
J:.KA°V-ffi{4, RZ^P^A^C S-RZSajttfir* 
tt&ittioTWl. 6dB, $/bt;^A—7W 
fflCS-RZSar^t-fiifcJCfco-CttO. 4dB 
K# L-T ^4 . R Z»»Rk«*»4) -r#4-SC S - 
R ZSat^t-t* - t J: 6iS#*itW 2 d B"C$) 
0, i*U4Wl0km<0fi^inxfc1i3U, fS^Sg^!Si| 

[0068] flBBW)fcftfc . f-V -7V)(6] # * S P M t 

fflijmzuztzcr>m%{>^ixfo&„ spMtmufi) 
xni-^-y\sxx>oi>gfci s <?t<%->xi&dc\}i 

[006 9] @8i4. @6fc|i|t^fc&7 7^A^;,-Hij( 

y iz x h^mmmmx'hh, me tti^z t t°<?m 

R Z ^P^3t^0 CS-RZ SJH*-jftfc<tt h H2#ft i ^ 

h \m ? r -f v ^OiMRft^ftft^ftW^t , 30«# J; 
9**v^J: . ^fc i t -7- -v § 

(4 S P M b mWi&W1-*-7°tfX^Z b tfftfrZ . 
[0070] ULh<0^»r^€ ( ± 1 6ps/nm/km) t" 
(4 . mmtrf-v -TCDfil # {4 S P M t RSWlftJT* -5 tz 

CS-RZ (0) . CS-RZ (p) . CS-RZ 
(m) tej-*-rWM*$klXi3*), (0)tt*-v- 7° 
'Sr L ( «3Rttfg ) . ( p ) {4 S P m b RTO^ft - 
7*f+& , ( m ) {4 S P M b miiftCO+^-rtt g 

[0071] zvmrk* mzm^mcomm^e 

Ps/ni/taiSriBi SIBWTtiC S - R ZjCSftfriCWR Z^ 

common b ^ t'^-c tc^ v , s p m t 

[0072] ja±. *aB^nif§?;^ * 
wmztihommzmfeztih t«-cu*< . 

[0073] i^, r-^SSaKUfcUf-v-rW^^ 
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fotM. Z0>xi%i>wi>wb&\ aura**-** 
ft t immsnt i awwjjiiiH -> t&wa&tv t £ 

[ 0 0 7 4 ] C S 9 a -y ^3CP»fctt 2 OflWUfflM** 
-St l> Piish-Pu USt 1 OCOfl-^tiEifit- # S Push-Pu 1 1 

[00 75] Z^T*^M»*SSW-&1Wi: I 

V>. C.Rolland et.al , "lOGbit/s. 1 . 56// m rau 

1 ti quantum well InP/ln GaAsP Mach-Zehnder optical 
modulator" , Electron. Lett. , p. 471 , \miZWfiZtlh h 

<nx-h h . i tz'^v ? m&x'-%M*mt mmm 

[ 0 0 7 6 ] ^ttiBSTfiT-^SSWOtt. CS7Q7 
&ztl±wo&X{,^\ 

[0078] mmmmxuBmmit-mxh -> tz 

[ 0 0 7 9] $IMS®J»TU:1£aU»7 r^fA'tUSMF 

im^titf. w*m&ftwm*ft^tizm7 r a a 

[ 0 0 8 0] 

v ; t izx o . t*wc s - Rzimn-jj^x o i s h 
tz s p m - g v omnm^jmrn-^m z 1 m 

» , S P M - G V D fc J; 0 ffiffeWMti $ ftT V > h * figa 



[01] *j%B^g5 1 ioHifi^JBt J: *3fcj£figffitf>flt 

[ 11 2 ] *mm 2 const®® t J: s mmmmm 

march*. 

[04 3 *%Bfl^4o||Jfi®}St«J:|)3ti*fil§11^flt 
[05] *f^«)ggffiJOka»ft ^y^l/-y 3 yt 

[ ii 6 3 *f6BB<7)» l j&» 6*4 wsutifeswc x h 

[ 0 7 3 H 6 tf04"^ttj^) A'"7-#+ 9d Bm S t 

s oivsm^^z^xo^Mkr a vxh o , 
(a) HRzssswr*. ( b) ucs-Rzsas^ns:. 
( c ) fif^-ri^Ics-RZ-Micontwtw 

[18 3 *wmw&m&mftht#>n^ iamm* 

f-<$m£^-t7'77X'bz>. 

im9] *mmMm&&mtiizwm8Mm* 

[01 0 3 3«¥«SBISaffi»^fl!*tttW-«HT 

[0113 z^T»atJOTiH»iMPt7x-- y-'-cue 

[0123 LNimn^m&mmtmmmxh 

4. 

[0133 j: ics-r zvmmmmm 
x-hh. 

[0143 cs?D7 i^wmco LN^m&mftm 
w-tmx**>i. 

[01 53 #IW'J f^-r^iWL^C S-RZt 
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